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In recent years, the Logical Observation Identiﬁers, Names, and Codes (LOINC) Database has been expanded to include as-
sessment items of relevance to nursing and in 2002 met the criteria for ‘‘recognition’’ by the American Nurses Association. As-
sessment measures in LOINC include those related to vital signs, obstetric measurements, clinical assessment scales, assessments
from standardized nursing terminologies, and research instruments. In order for LOINC to be of greater use in implementing in-
formation systems that support nursing practice, additional content is needed. Moreover, those implementing systems for nursing
practice must be aware of the manner in which LOINC codes for assessments can be appropriately linked with other aspects of the
nursing process such as diagnoses and interventions. Such linkages are necessary to document nursing contributions to healthcare
outcomes within the context of a multidisciplinary care environment and to facilitate building of nursing knowledge from clinical
practice. The purposes of this paper are to provide an overview of the LOINC database, to describe examples of assessments of
relevance to nursing contained in LOINC, and to illustrate linkages of LOINC assessments with other nursing concepts.
 2003 Elsevier Inc. All rights reserved.
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The development of standardized nursing terminolo-
gies that support the nursing process, a ﬁve step clinical
decision making process (Assess, Diagnose, Plan, Inter-
vene, and Evaluate Outcomes), spans more than a
quarter of a century [1]. During that period of time,
terminologies have been developed for nursing diagnoses
(e.g., North American Nursing Diagnosis Association
[NANDA] Taxonomy 1 and 2), nursing interventions
(e.g., Home Health Care Classiﬁcation, Nursing Inter-
ventions Classiﬁcation), patient goals (e.g., Patient Care
Data Set), and outcomes (e.g., Nursing Outcomes Clas-
siﬁcation, Omaha System) [2–6]). With the exception of
signs and symptoms associated with patient problems in
the Omaha System and deﬁning characteristics associ-* Corresponding author. Fax: 1-801-442-6996.
E-mail address: susan.matney@ihc.com (S. Matney).
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doi:10.1016/j.jbi.2003.09.008ated with NANDA nursing diagnoses, little standardized
terminology work has focused on the Assessment phase
of the nursing process.
The process of nursing assessment includes items also
evaluated by other health professions such as vital signs,
physiological signs, and patient symptoms as well as
items primarily within the realm of nursing practice.
These types of assessments include, for example, pain
status, falls risk, skin integrity, patient and family
knowledge regarding disease process, family coping, and
deﬁcits related to activities of daily living. In recent
years, the Logical Observation Identiﬁers, Names, and
Codes (LOINC) Database has been expanded to include
assessment items of relevance to nursing and in 2002 met
the criteria for ‘‘recognition’’ by the American Nurses
Association [7,8].
The purposes of this paper are to provide an overview
of the LOINC database, to describe examples of as-
sessments of relevance to nursing contained in LOINC,
Table 1
Examples of systolic blood pressure fully speciﬁed LOINC name
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other nursing concepts.Intravascular Systolic:Pres:Pt:Arterial System:QN:
Axis Value
Component Intravascular Systolic
Property Pres (Pressure)
Timing PT (Point in time)
System Arterial System
Scale Qn (Quantitative)
Method None
Table 2
Examples of pain severity fully speciﬁed LOINC name
Pain Severity:Find:Pt:^Patient:Ord:Reported:
Axis Value
Component Pain Severity
Property Finding
Timing PT (Point in time)
System Patient
Scale Ordinal (0–10)
Method Patient Reported2. Overview
2.1. Background and history
LOINC is a publicly available, no cost database that
provides a set of universal names and ID codes (i.e., a
terminology) for identifying laboratory and other clini-
cal observations for use in clinical databases or trans-
mission in electronic messages [8,9]. Initially developed
in 1994 at the Regenstrief Institute with funding from
the National Library of Medicine and the Agency for
Health Care Policy and Research, the rationale for
LOINC included: creation of names for clinical obser-
vations that could be used for transmission of data
across clinical information systems and facilitation of
rapid matching between local terminologies and LOINC
codes thus reducing both the time and cost of imple-
menting standardized interfaces.
The current version of LOINC includes more than
20,000 laboratory codes and 10,000 clinical codes.
Among the clinical codes are standardized assessment
measures including those speciﬁc to nursing care [8]. The
LOINC codes have been incorporated into the National
Library of Medicines Uniﬁed Medical Language Sys-
tem [10]. They also have been incorporated into the
Center for Medicare and Medicaid Services (CMS)
quality assurance testing pilot programs, and will be a
part of the Health Insurance Portability and Account-
ability Act (HIPAA) electronic attachments speciﬁca-
tion [11]. LOINC has been adopted by the Centers for
Disease control and Prevention/Council of State and
Territorial Epidemiologists project for electronically
reporting/transmitting communicable disease informa-
tion and by the North American Association of Central
Cancer Registries (NAACCR) for their tumor registry
variables [12]. LOINC has gained wide acceptance be-
cause of its content coverage and access (freely available
on the World Wide Web or on CD-ROM).
2.2. LOINC semantic structure
LOINC semantic structure is modeled using a multi-
axial representational approach that results in pre-co-
ordinated expressions. Each LOINC record corresponds
to a single fully speciﬁed name. (See Tables 1 and 2)
LOINC axes include component, kind of property, time
aspect, system, scale, and type of method.
1. Component (analyte)—the substance or entity that is
measured evaluated or observed (e.g., head circum-
ference, pain severity, and potassium).
2. Kind of property—the characteristic or attribute of
the analyte that is measured, evaluated, or observed(e.g., length, volume, circumference, mass, ratio,
number, and temperature).
3. Time aspect—the interval of time over which the ob-
servation or measurement was made (e.g., point in
time, 24 h).
4. System—the system (context) or specimen type within
which the observation was made (e.g., urine, blood,
artery, patient, and family).
5. Type of scale—the scale of the measure (e.g., whether
the measurement is quantitative (blood pressure), or-
dinal (improved, maintained, and deteriorated), nom-
inal (e.g., Escherishica coli; Staphylococcus aureus), or
narrative (e.g., dictation results from X-rays)).
6. Type of method—the procedure used to make the
measurement or observation. It is only used when it
makes an important distinction in sensitivity or spec-
iﬁcity. Method is the only axis that is optional.
2.3. LOINC database and tools
The LOINC database includes ﬁelds for each of the
six parts of the name. In addition, it also contains short
names, related words, synonyms, and comments for all
observations. Related words (synonyms) are included to
facilitate searches for individual laboratory test and
clinical observation results. It also contains information
about the amount, route, and timing of physiologic or
pharmacologic challenges (e.g., oral glucose tolerance
test, which would be expressed in LOINC as GLU-
COSE^1HPOST 100 DL GLUCOSE PO).
The print version of the LOINC database is pre-
sented as an electronic document grouped by ‘‘common
sense’’ categories to make it easier to ﬁnd general areas
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laboratory and clinical. The laboratory portion is fur-
ther divided into the usual categories of chemistry, he-
matology, serology, microbiology (which includes
parasitology and virology), and toxicology; there are
also categories for drugs and the cell counts. The clinical
portion of the LOINC database contains classes that are
pertinent for nursing such as body measurement, intake
and output, neonatal Apgar measures, obstetrical stud-
ies and measures, respiratory measures and ventilator
management, nursing survey instruments, vaccination
records, vital signs, and volume. Also, the obstetric and
fetal ultrasound classes are pertinent to certiﬁed nurse
midwives and the lab LOINC classes are pertinent to
advanced practice nurses.
The Clinical LOINC Committee is responsible for the
development and maintenance of the clinical LOINC
codes and reviews potential terms for inclusion in the
LOINC database. The Regenstrief Institute in India-
napolis, Indiana, maintains the LOINC database, sup-
porting documentation, and the Regenstrief LOINC
Mapping Assistant (RELMA). There is a formal sub-
mission process that is outlined in the LOINC manual.
After the submission is reviewed and approved by the
LOINC committee, the term is assigned a non-semantic
identiﬁer.
RELMA is a Windows-based mapping utility that is
also available for free use. RELMA depends upon two
Microsoft Access databases for its operation. The ﬁrst
database contains all of the data about the LOINC
numbering system plus overhead information needed toFig. 1. Results of a Database searchrun various RELMA program options. The second da-
tabase contains information supplied by the user about
local codes and descriptions of the tests and measure-
ments. These two databases work together so the user
can relate the local coding system to the LOINC coding
system (See Fig. 1).
LOINC codes are never deleted. Instead, terms that
should no longer be used (e.g., duplicates, obsolete
terms) are deprecated and documentation describes
change reason, dates, who identiﬁed the term for dep-
recation, and what is the suggested map to LOINC
code. Deprecated terms do not appear in searches done
by RELMA, but if a search is done by the LOINC code,
the name will be retrieved and the details screen will
indicate the term has been deprecated in big red bold
letters.3. Nursing-relevant content in LOINC
LOINC includes a variety of codes of relevance to
nursing assessments. As shown in Tables 3–5, these in-
clude codes related to vital signs, obstetric measure-
ments, clinical assessment scales, intake and output,
assessments from standardized nursing terminologies,
and research instruments.
3.1. Assessments from standardized nursing terminologies
The Clinical LOINC semantic model was extended
to represent names of standardized assessments suchusing the keyword GLUCOSE.
Table 3
Vital signs
Component Property Timing Sample Scale Method Values
BODY TEMPERATURE TEMP PT ^PATIENT QN Temperature—Fahrenheit
or Centigrade
BODY TEMPERATURE TEMP PT AXILLARY QN Temperature—Fahrenheit
or Centigrade
BODY TEMPERATURE TEMP PT MOUTH QN Temperature—Fahrenheit
or Centigrade
BODY TEMPERATURE TEMP PT RECTUM QN Temperature—Fahrenheit
or Centigrade
BODY TEMPERATURE TEMP PT TYMPANIC MEMBRANE QN Temperature—Fahrenheit
or Centigrade
BREATHS NRAT PT RESPIRATORY SYSTEM QN
RESPIRATION RHYTHM FCN PT RESPIRATORY SYSTEM NOM
BREATHS NRAT 12H^MAX RESPIRATORY SYSTEM
BREATHS NRAT 12H^MIN RESPIRATORY SYSTEM
BODY HEIGHT LEN PT ^PATIENT QN MEASURED
BODY HEIGHT LEN PT ^PATIENT QN STATED
BODY HEIGHT LEN PT ^PATIENT QN ESTIMATED
BODY HEIGHT LEN PT ^PATIENT QN
INTRAVASCULAR
DIASTOLIC
PRES PT ARTERIAL SYSTEM QN
HEART BEAT NRAT PT XXX QN
HEART BEAT NRAT 12H^MAX XXX QN
Table 4
Obstetric measurements
Component Property Timing Sample Scale Method Values
NEONATAL APGAR.COLOR^10M
POST BIRTH
FCN PT ^PATIENT ORD 0–2
NEONATAL APGAR.
RESPIRATORY^1M POST BIRTH
FCN PT ^PATIENT ORD 0–2
NEONATAL APGAR.TOTAL^10M
POST BIRTH
FCN PT ^PATIENT ORD 0–10
EFFACEMENT PRCTL PT CERVIX^PATIENT ORD PALPATION Closed, ﬁngertip,
50%, etc.
PARITY NUM PT ^PATIENT QN REPORTED
BIRTHS.TOTAL NUM PT ^PATIENT QN REPORTED
BIRTHS.TERM NUM PT ^PATIENT QN REPORTED
BIRTHS.STILL LIVING NUM PT ^PATIENT QN REPORTED
BIRTHS.PRETERM NUM PT ^PATIENT QN REPORTED
ABORTIONS.SPONTANEOUS NUM PT ^PATIENT QN REPORTED
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Health Care Classiﬁcation. Both terminologies include
assessment terms related to patient problems or
nursing diagnoses. Using the Omaha System Problem
Rating Scale for Outcomes, a particular problem, e.g.,
nutrition, is assessed on three dimensions: knowledge,
behavior, and status of the problem and each di-
mension is rated on a 5-point Likert scale. Expected
or actual outcomes related to nursing diagnoses, e.g.,
Knowledge deﬁcit related to medication regimen, are
speciﬁed in the Home Health Care Classiﬁcation using
one of three values: improved, maintained, or deteri-
orated. The primary extension to the Clinical LOINC
deﬁnitions related to System/Sample; the deﬁnition
was extended to include aggregate objects of mea-surement (e.g., family, community, and parent–child
dyad). The reﬁnements to other deﬁnitions were pri-
marily the addition of examples for purposes of clar-
iﬁcation [8].
3.2. Research instruments
Using the same semantic model as described for
assessment measures from standardized nursing ter-
minologies, fully speciﬁed LOINC names were created
for three instruments that had been developed for use
in HIV/AIDS nursing research studies: The Sign and
Symptom Checklist for HIV/AIDS, Living with HIV/
AIDS, and the Quality Audit Marker (Table 6)
[13,14]. It was important to clarify the Method com-
Table 5
Clinical assessment scales
Component Property Timing Sample Scale Method Values
GLASGOW COMA
SCORE.EYE OPENING
FCN PT PATIENT ORD OBSERVED EYES NEVER OPEN; EYES
OPEN TO PAIN; EYES
OPEN TO VERBAL
STIMULATION; EYES OPEN
SPONTANEOUSLY
GLASGOW COMA
SCORE.MOTOR
FCN PT PATIENT ORD OBSERVED NO VERBAL RESPONSE;
EXTENSION; FLEXION
ABNORMAL; FLEXION
WITHDRAWAL;
LOCALIZES PAIN; OBEYS
GLASGOW COMA
SCORE.VERBAL
FCN PT PATIENT ORD OBSERVED NO VERBAL RESPONSE;
INCOMPREHENSIBLE
SOUNDS; INAPPROPRIATE
WORDS; DISORIENTED
AND CONVERSES;
ORIENTED AND
CONVERSES
GLASGOW COMA
SCORE.TOTAL
FCN PT PATIENT ORD OBSERVED
PAIN QUALITY FIND PT ^PATIENT NOM REPORTED Ache, Bloated, Burning,
Colicky, Cramping, Dull,
Pressure, Heavy pressure, etc.
PAIN DURATION FIND PT ^PATIENT NOM REPORTED Continuous, Intermittent,
Constant
PAIN DURATION TIME PT ^PATIENT QN REPORTED Minutes, Hours, Days, Weeks,
Months, Years
PAIN SEVERITY FIND PT ^PATIENT ORD REPORTED. VISUAL
ANALOG SCORE
0–10
PAIN SEVERITY FIND PT ^PATIENT ORD OBSERVED. BAKER
AND WONG FACES
PAIN SCALE
0–10
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these types of measures since patients complete many
research instruments. Consequently, when an instru-
ment is designed for completion by a patient, the
Method is deﬁned as ‘‘Reported’’ and for measures
completed by professionals, the Method is deﬁned as
‘‘Observed.’’4. Linking LOINC assessment codes with other nursing
concepts
LOINC assessment codes can facilitate the retrieval
of relevant assessment data for linkage with nursing
diagnoses and nursing interventions in order to deter-
mine the eﬀectiveness of a particular intervention. Table
7 illustrates this linkage with examples of NANDA
nursing diagnoses and interventions from the Nursing
Interventions Classiﬁcation. For example, in the in-
stance of pain, LOINC codes exist for aspects of the
pain assessment (severity, duration, and quality) that
would be important in determining the eﬀectiveness of a
particular pain intervention.5. Conclusion
LOINC currently contains some codes for nursing-
relevant assessments. In order for LOINC to be of
greater use in implementing information systems that
support nursing practice, additional content is needed.
Work currently in progress includes cardiovascular
assessments, genitourinary assessment, and air ambu-
lance codes [15]. The open development process associ-
ated with the creation of the LOINC database supports
the submission of codes from those with content ex-
pertise. However, a process is needed to enhance the rate
at which nursing content is added to LOINC. In this
regard, a subcommittee of LOINC focused on nursing
content is planned.
Moreover, those implementing systems for nursing
practice must be aware of the manner in which LOINC
codes for assessments can be appropriately linked with
other aspects of the nursing process such as diagnoses
and interventions. Such linkages are necessary to doc-
ument nursing contributions to healthcare outcomes
within the context of a multidisciplinary care environ-
ment and to facilitate building of nursing knowledge
from clinical practice.
Table 6
Standardized nursing terminologies and research instruments
Component Property Timing Sample Scale Method Values
ACTIVITIES OF DAILY
LIVING ALTERATION
FIND PT ^PATIENT ORD OBSERVED.HHCC IMPROVED, STABILIZED,
DETERIORATED
ACTIVITY ALTERATION FIND PT ^PATIENT ORD OBSERVED.HHCC IMPROVED, STABILIZED,
DETERIORATED
ACTIVITY INTOLERANCE FIND PT ^PATIENT ORD OBSERVED.HHCC IMPROVED, STABILIZED,
DETERIORATED
AIRWAY CLEARANCE
IMPAIRMENT
FIND PT RESPIRA-
TORY
SYSTEM
ORD OBSERVED.HHCC IMPROVED, STABILIZED,
DETERIORATED
DEFENSIVE COPING FIND PT ^PATIENT ORD OBSERVED.HHCC IMPROVED, STABILIZED,
DETERIORATED
ANXIETY FIND 24H ^PATIENT ORD REPORTED.HIV-SSC MILD, MODERATE,
SEVERE
CHILLS FIND 24H IMMUNE
SYSTEM
ORD REPORTED.HIV-SSC MILD, MODERATE,
SEVERE
DAY SWEATS FIND 24H IMMUNE
SYSTEM
ORD REPORTED.HIV-SSC MILD, MODERATE,
SEVERE
DEPRESSION FIND 24H ^PATIENT ORD REPORTED.HIV-SSC MILD, MODERATE,
SEVERE
DIARRHEA FIND 24H GASTROIN-
TESTINAL
SYSTEM
ORD REPORTED.HIV-SSC MILD, MODERATE,
SEVERE
MEANINGFUL LIFE FIND PT ^PATIENT ORD REPORTED.
LIVING-HIV
1¼NEVER/NOT TRUE,
2¼SOMETIMES TRUE,
3¼USUALLY TRUE,
4¼ALWAYS TRUE, N/
A¼NO EXPERIENCE/
NOT APPROPRIATE
RESIDENCE.KNOWLEDGE FIND PT ^FAMILY ORD OBSERVED.OMAHA 1¼NO KNOWLEDGE,
2¼MINIMAL
KNOWLEDGE, 3¼BASIC
KNOWLEDGE, 4¼
ADEQUATE
KNOWLEDGE, 5¼
SUPERIOR KNOWLEDGE
Table 7
Linkage with LOINC codes
Nursing diagnosis Nursing intervention Related LOINC codes
Chronic Pain Pain Management PAIN SEVERITY:FIND:PT:^PATIENT:NOM:REPORTED
PAIN DURATION:FIND:PT:^PATIENT:NOM:REPORTED
PAIN QUALITY:FIND:PT:^PATIENT:NOM:REPORTED
Potential for Alteration in Elimination: Bladder Monitor Urinary
Output
FLUID OUTPUT.URINE:VOL:PT:URINARY TRACT:QN::
FLUID OUTPUT.URINE:VOL:12H:URINARY TRACT:QN::
Hyperthermia Fever Treatment BODY TEMPERATURE:TEMP:PT:^PATIENT:QN::
BODY TEMPERATURE:TEMP:12H^MAX:^PATIENT:QN::
Potential for Cardiac Arrhythmias Cardiac Monitoring RHYTHM SEGMENT:IMP:PT:HEART:NOM:EKG:
QRS COMPLEX:IMP:PT:HEART:NAR:EKG:
STUDY OBSERVATION.OVER-
ALL:FIND:PT:HEART:NOM:EKG
Anxiety Anxiety Reduction ANXIETY:FIND:24H:^PATIENT:ORD:OBSERVED:
292 S. Matney et al. / Journal of Biomedical Informatics 36 (2003) 287–293References
[1] American Nurses Association. Standards of clinical nursing
practice (2nd ed.). Washington, DC: American Nurses Publishing;
1991.
[2] NANDA. Nursing diagnoses: Deﬁnitions and classiﬁcation 1999–
2000. Philadelphia, PA: North American Nursing Diagnosis
Association; 1999.[3] Saba VK, Zuckerman AE. A new home health classiﬁcation
method. Caring Mag 1992;11(9):27–34.
[4] McCloskey JC, Bulechek GM. Nursing interventions classiﬁca-
tion. 3rd ed. St. Louis: C.V. Mosby; 2000.
[5] Johnson M, Maas M, Moorhead S, editors. Nursing outcomes
classiﬁcation (noc). 2nd ed. St. Louis: C.V. Mosby; 2000.
[6] Martin KS, Scheet NJ. The Omaha system: applications for
community health nursing. Philadelphia: WB Saunders; 1992.
S. Matney et al. / Journal of Biomedical Informatics 36 (2003) 287–293 293[7] Huﬀ SM, Rocha RA, McDonald CJ, et al. Development of the
LOINC (Logical Observation Identiﬁer Names and Codes)
vocabulary. JAMIA 1998;5(3):276–92.
[8] Bakken S, Cimino JJ, Haskell R, et al. Evaluation of the clinical
LOINC (Logical Observation Identiﬁer Names and Codes)
semantic structure as a terminology model for standardized
assessment measures. JAMIA 2000;7(6):529–38.
[9] Forrey AW, McDonald CJ, DeMoor G, et al. Logical observation
identiﬁer names and codes (LOINC) database: a public use set of
codes and names for electronic reporting of clinical laboratory test
results. Clin Chem 1996;42(1):81–90.
[10] Humphreys BL, Lindberg DAB, Schoolman HM, Barnett GO.
The uniﬁed medical language system: an informatics research
collaboration. JAMIA 1998;5(1):1–11.[11] Moynihan JL. Automating attachments: rhe new HIPAA stan-
dard. Healthcare Financial Manag 2001;55(7):64.
[12] Centers for Disease Control and Prevention. Electronic report-
ing of lab information for public health [cited 2003 Jul 26].
Available from: URL: http://www.cdc.gov/od/hissb/act_elr.htm.
[13] Holzemer WL, Henry SB, Stewart A, Janson-Bjerklie S. The HIV
quality audit marker (HIV-QAM): an outcome measure for
hospitalized aids patients. Qual Life Res 1993;2:99–107.
[14] Holzemer WL, Henry SB, Nokes KM, et al. Validation of the sign
and symptom check-list for persons with HIV disease (SSC-HIV).
J Adv Nurs 1999;30(5):1041–9.
[15] Thompson CB, Schaﬀer J. Minimum data set development:
air transport time-related terms. Int J Med Inf 2002;65(2):121–
33.
